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Abstract

This paper reviews a procedure that is being followed in the United States of America (USA) to
experimentally test and eval uate recommendations made for redefining poverty measurement in
that country. The recommendations were made in 1995 by the US National Academy of
Sciences (NAS) Panel on poverty measurement. In this paper these recommendations are
reviewed and the impact of implementing the recommendations on measures of inequality and
poverty are examined. In conclusion, a discussion concerning possible lessons for Indiais
provided.

The recommended poverty measure (based on new measures of thresholds and resources) is
examined in terms of itsimpact on inequality statistics, aswell as poverty statistics, and results
are compared to similar statistics based on the official measure. The standard Gini index, and
three generalized entropy inequality measures are used to examine inequality. For the poverty
analysis smple head count ratios, poverty gaps, and Foster-Greer-Thorbecke poverty measures
are computed. Data from the 1991 U.S. Consumer Expenditure Survey (CE) Interview are used
to produce the thresholds, and data from the 1992 through 1997 Current Population Survey
(CPS), and in some analyzes, the 1991 panel of the Survey of Income and Program Participation
(SIPP), are used to define resources.

The proposed measure produces a distribution of resourcesthat is, in general, more equal than is
the distribution of official income. The poverty analysis reveals that changes in the poverty rates
based on the official and the experimental measures are similar over time. However, poverty as
measured by the NAS measure is greater than official poverty. The experimental poverty
measure yields a poverty population that looks slightly more like the total U.S. population in
terms of various demographic and socioeconomic characteristics than does the current official
measure. Geographically adjusting the thresholds results in greater equality and lower poverty
rates than when non-adjusted thresholds are used.

With regard to India, poverty measurement islikely not to be based on income and expenditures
primarily. Alternative measures based on other needs and resources are reviewed. However,
regardless of the measure used, systematic evaluations of the measure are necessary and the USA
model may be one to consider in this evaluation process.



In the 1996-7 budget for India, the Common Minimum Programme (CMP) announced by
the government in June 1996 showed a strong commitment to the development of social sectors
for achieving distributive justice. The Conference of Chief Ministers on Basic Minimum
Services (held in New Delhi during the 4-5 July 1996) recommended the adoption of several
objectivesto provide these services. Among these are programs to assist the poor including the
provision of public housing to all shelter-less poor families, streamlining the public distribution
system targeted at families below the poverty line, increased funding for nutritional support for
primary school students, and increased funding allocations for health.

In order to achieve these objectivesit is necessary to identify those who are below the
poverty line and in most need. However, this processis sensitive to the estimation procedure
adopted. The official poverty measure used in Indiais based on food energy requirements and
was originally developed by the 1979 Planning Commission and endorsed by the 1993 Planning
Commission.! It isbased on the nutritional norm of 2400 calories per person per day in rural
areas and 2100 calories per persons per day in urban areas, and is defined as the level of average
per capitatotal expenditures at which this norm istypically attained.

In 1993 an expert group was formed by the Planning Commission to consider
methodological and computational aspects of estimation of the proportion and number of poor in
India® This Group conducted an extensive review and analysis of the methods that can and have
been used to measure poverty in India. These include ones based on a hunger criterion, food
share criterion, and consumption of calories criterion. For official poverty, consumption
expenditure data from the National Sample Survey (NSS) are used. Issues addressed by the
expert group included differences between urban and rural areas, inter-area price differences, and
poverty statistics, among many other issues.

In 1998, the Department of Statistics commissioned a study: ‘ Counting the Poor: Where
are the Poor in India? ® The purpose of this report was to produce recent poverty statistics for
India using micro-level data. They produced estimates using NSS data from 1987-8 and 1993-4.
Six poverty lines were used in the analysis. Head count ratios as well as severity indices were
produced for urban and rural areas, as well as the states.

According to information from the Ministry of Finance, the methodology for the
estimation of poverty is again under review by the Planning Commission.* The goal of this
paper is not to suggest to the Government of India the poverty measure that is most appropriate
for that country, but to review an approach that is being followed in the United States of America
(USA) to evaluate recommendations for revising poverty measurement there. Based on this
example, it is hoped that lessons for India can be drawn. Of course, wein the USA can also
learn from India s experience and review of poverty measurement.

Poverty measurement enables us to identify who is ‘poor’ and how *poor is poor.” Once
appropriate measures for a country have been adopted, resulting data can be used to assist in

! See Datt and Ravallion (1998). Gulab Singh of the Department of Statistics, Government of Indiatold me that two
alternative measures have been proposed. Oneisthe share of total consumption expenditures allocated to food for a
person, family, or household. The other is based on a National Sample Survey-Consumption Expenditure Survey
section question in which respondents are asked ‘ Do you manage to get two square meals a day which you think are
sufficient? If the person says ‘no’ then the person is considered to be absol utately poor.

2 See Planning Commission, July 1993.

% Dubey and Gangopadhyay, February 1998.

“ Based on information provided by the Ministry of Finance, Government of India on the following web site:
hhtp://www.nic.in.indiabudget/es97/CHAP1.HTM and /CHAP10.HTM.
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policy development, planning, and the evaluation of poverty alleviation programs. Poverty
statistics are important in that they provide us with indicators that reflect who we are asa
country, a culture, and a society.

THE USEXPERIENCE

In the spring of 1995 the National Academy of Sciences (NAS) Panel on Poverty and
Family Assistance (see Citro and Michael 1995) released a report in which they evaluated the
current method of poverty measurement in the US and made recommendations for achange. In
their report, the panel recommended changing the definitions of both the thresholds and the
resources that are used to measure poverty. In this paper, we implement many of the panel’s
basic procedures, with slight modifications, to obtain experimental poverty thresholds and a‘ new
income’ or resource measure. Although the pandl did not address the issue of whether the new
resource measure would be used as the basis for a new official income measure, we decided to
examine the distribution of this measure since many of the calculations used to produce the
resource measure are redistributional in nature (the panel stated that the new resource measure
was to be used in conjunction with the new threshold and that the income to needs ratio based on
the new measure would be relevant). One way to do thisisto examine inequality in the
experimental resource measure as compared to the official measure. The treatment of zero and
negative incomes and resources is important for this part of the analysis. Poverty, based on the
experimental and official definitions, also is examined in detail using a variety of measures. The
thresholds used for this analysis are based on the interview component of the US Consumer
Expenditure Survey (CEX) with datafrom 1989-91. Thresholds for 1992 through 1996 are
produced using the all items Consumer Price Index for Urban Consumers (CPI-U). The
inequality estimates are based on Current Population Survey (CPS) datafor 1996. Poverty rates
and distributions for 1991 are produced using family resource data that come from two different
sources. the 1991 panel of the Survey of Income and Program Participation (SIPP) and the
March 1992 Current Population Survey (CPS).> The panel recommended that the SIPP, rather
than the CPS, become the official source of poverty statistics. Both surveys are used to produce
estimates of poverty for the same year, 1991. Additional estimates for 1992 to 1996 are based on
CPS data and are presented in order to examine the behavior of the experimental poverty rates
over time. Foster-Greer-Thorbecke (1984) measures of poverty are produced for 1996 using
CPS data alone.

With one exception, our results from the inequality analysis generally reveal there to be
dlightly more equality in the distribution of income when the experimental resource definition is
used as compared to the current official measure of income regardless of the treatment of zero
and negative values. Thiswas expected due to the redistributional nature of the additions and
subtractions to current gross money income. The opposite relationship between the experimental
measure and official income occurs when both of the following conditions hold in combination:
the inequality index is more sensitive to transfers at the lower end of the distribution, and the
zero and negative values are truncated. We also find that the use of geographically adjusted
thresholds results in resource distributions that are statistically significantly more equal than
distributions based on thresholds with no geographic price adjustment.

Concerning poverty, we find that changesin the poverty rates based on the official and
the experimental measures are similar over time. For 1991, use of the SIPP data resultsin lower

® See Appendix for a description of the three surveys. For these surveys, the homeless, personsin jails or prisons,
and some military personnel are not sampled.



poverty rates than when the CPS data are used for both the current official measure of income
and for the experimental measure. We show that using the experimental poverty measure yields
apoverty population that looks slightly more like the total population in terms of various
demographic and socioeconomic characteristics than does the current official measure. The
poverty gaps resulting from the use of the experimental measure are generaly less than the gaps
based on the officia measure. Only for the elderly and househol ds with male householders are
the gaps wider. However, using the Foster-Greer-Thorbecke (FGT) statistics reveals statistically
significantly greater normalized gaps for the proposed measure. Greater severity in poverty also
results with the proposed measure when the entire (negatives, zeroes, and positive values)
distributions of income and resources are analyzed. Restricting the analysis to observations with
positive incomes or resources results in poverty severity indices that are not statistically different
for either measure of income.

The paper is divided into three remaining sections. First we present the panel’s
recommendations for producing the new poverty measure focusing on the thresholds and
resources. The experimental thresholds used in this analysis are compared to the official
thresholds for the reference unit. Also in this section we describe the new resource measure,
followed by some basic statistics using data from the March 1997 CPS as a precursor to the
inequality analysis. The second section includes a description of the inequality measures and our
results for the proposed resource versus current income measures; also included is our poverty
analysis using the new measure in contrast to the old measure. In the last section, we provide our
conclusions.

Revising the Poverty Measure
Thresholds

The procedure recommended by the NAS Panel to calculate the thresholds for a
particular year includes the use of CEX data. The data are to be used to determine the median
expenditures (adjusted to current dollars) for food, clothing, shelter, and utilities for some
reference family, for the three year period previous to the current year. However, the panel stated
that if data from the most recent three years are available, then these should be used. Inthe
panel’ s study and in this one, we define food to include food at home and food away from home,
but not alcoholic beverages. Clothing includes apparel, upkeep, sewing materials, and related
items. Shelter includes rent, maintenance and repairs, and insurance for renters; for owners,
shelter is defined as including payments on mortgage interest (but not principal), property taxes,
electricity, telephone, and such public services as water and sewer. The resulting thresholds are
based on a percentage of the median level of expenditures for this basic bundle composed of
food, clothing, shelter, utilities, and ‘alittle bit more.” The ‘little bit more’ would be accounted
for by applying a small multiplier to the median expenditure value for the basic bundle. This
additional amount would allow for other needs (e.g., household supplies, personal care). Thisis
in contrast to the current official threshold that is based on food expenditures and a larger
multiplier to account for other goods and services. See Citro and Michael (1995) for a
description of the method used to derive the original official thresholds.

The panel recommended that the reference unit for the basic threshold should be onein
which two adults and two children are present. This recommendation was operationalized by
producing the thresholds for a consumer unit® composed of two adults and two children. This

® A ‘consumer unit’ comprises either: (a) all members of a particular household who are related by blood, marriage,
adoption, or other legal arrangements; (b) a person living alone or sharing a household with others or living asa
roomer in a private home or lodging house or in permanent living quartersin a hotel or motel, but who is financially
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type of reference unit accounts for about 10 percent of all consumer unitsin the CEX Interview
datafile. Following the panel (Citro and Michael 1995) and Garner et a. (1998), we use the
average of upper and lower values for the percentages and multipliers to obtain a poverty
threshold for the reference unit. The formulafor deriving the proposed reference unit poverty
threshold is:

* * 1 * * 1 * *
T [(M1 B * median) J;(Mz P, medlan)} _ {(1.15 0.78) ; (.25 0.83)} median, (1)
= 0.96725* median
where
T = the reference unit poverty threshold,
M; M, = multipliers for smaller and larger additional amounts,
PP, =lower and higher percentages,
median = median expenditures for the basic bundle of food, clothing, shelter, and
utilities.

The panel set the percentages of the median (P, P,) at 78 percent and 83 percent. These
percentages roughly correspond to the 30" and 35™ percentile distribution of expenditures for the
basic bundle for the reference unit. The multipliers (M1, M2) were set at 1.15 and 1.25.
Mathematically, these factors collapse to median expenditures for the basic bundle multiplied by
0.96725 when we average the lower and upper ranges. Thus, the resulting threshold is very close
to median expenditures for the basic bundle. The underlying assumption concerning these
thresholdsisthat afamily’s basic needs can be met if its resources are above the threshold value.

For our analysis, we use 1991 thresholds based on the median of the three most recent
years of data, 1989-91, with all expenditures updated to 1991 dollars. Specifically, the 1991
threshold is calculated by using the interview quarterly expenditure data (annualized) for 1989-
91, updating the annualized expenditures to 1991 dollars (using the CPI-U for all items),
estimating the median, and then multiplying by the factor, 0.96725.

To produce the thresholds for 1992 to 1996, we update the threshold from 1991 using the
al items CPI-U. While the panel recommended updating by the change in median expenditures
each year, Johnson et al. (1997) showed that the change in median expenditures were smilar to
the inflation rate over this entire period, but the annual changes were more volatile than the
inflation rate.

The experimenta and official thresholds for a consumer unit with two adults and two
children are presented in Table 1. Experimental thresholds updated by the CPI-U and by the
change in median expenditures are presented for comparison. As noted above, for this anaysis,
we use the ones updated by the CPI-U only. The experimental thresholds adjusted by the CPI-U
are only dlightly higher than the official thresholds; they are US$79 higher in 1991 and US$91
higher in 1996. If the change in median expenditures were used, the thresholds for 1992 through
1995 would be somewhat higher. Asshown in an earlier paper (Johnson et a. 1997), thereisa
large standard deviation for the median expenditures for the reference family (about US$300).
Thisiswhy for some years the change in the thresholds is larger than the inflation rate (for

independent; or (c) two or more persons living together who use their incomes to make joint expenditure decisions.
Financial independence is determined by the three major expense categories: housing, food, and other living
expenses. To be considered financially independent, at |east two of the three major expense categories have to be
provided entirely or in part by the respondent (USDL 1995).
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example, 1993), whileit issmaller in other years (for example, 1995 and 1996).

The panel recommended adjusting the reference threshold to reflect geographic
differencesin costs. They stated that poverty thresholds should be higher in areas with higher
prices. In addition, because many spells of poverty are short, geographic adjustment is called for
since families cannot be expected to quickly change location when they experience adeclinein
income. Kakwani (1993) also recommended that a household welfare measure should be
adjusted to take into account regional price variations, since prices may vary substantially across
regions. We follow the panel’ s recommendations and make a price adjustment using their inter-
area housing price indices based on data from the 1990 census on gross rent for apartments. This
is the same approach as followed by the panel. (Currently inter-area priceindicesfor al items
are not available for the entire US")  In our analysis, we examine whether this adjustment affects
our inequality and poverty results.

The panel recommended the use of a two-parameter equivalence scale to produce
thresholds for other types of units (for example, families). This scale explicitly accounts for the
differing needs of adults and children and the economies of scale of living in larger families or
households. Thisscaleis

(A+PC)", 2
where

A = number of adultsin the family,

C = number of children in the family,

P= adult-equivalent of one child, and

F= the economies of scale factor.

For our analysis we use P=0.7 and a scale economy factor F=0.65. These scales were
chosen since they minimize the effect on overall poverty and are most similar to the current
scales. However, we note that different equivalence scales can change one’ s results regarding
inequality (see Coulter et a. 1992; Lancaster, Ray, and Vaenzuela 1998a) and the composition
of poverty (see Citro and Michael 1995; Lancaster, Ray, and Vaenzuela 1998b; and Johnson et
al. 1997).

Resources

Resources Definition: Following the panel’ s recommendation, we use an experimental resource
measure that is based on annual gross money income (the income used for current official
poverty measurement in the US) plus the value of variousin-kind transfers, but which excludes
selected expenses. In this paper we include the following in-kind transfers in both the CPS and
the SIPP measures: food stamps, school lunch, and housing subsidies (see Sheaet a. 1997).
Benefits from the Women, Infants and Children (WIC) program, school breakfast, and energy
assistance programs are added to the SIPP resource measure but not the CPS measure.® From the
cash and in-kind transfers total we subtract the following expenses. work-related transportation

" Kokoski, Cardiff, and Moulton (1994) have produced experimental inter-area price indices for urban areasin the
us

8 To examine the impact on poverty when these three benefits are not included in the resource measure, we produced
standardized poverty ratesin an earlier study (Short et al. 1998a). Standardized rates were produced by adjusting
the experiment thresholds by a percentage of the threshold to obtain an overall poverty rate equal to the official rate.
Not including these three benefits increased the standardized experimental poverty rate by 0.2 percentage pointsin
the SIPP measure in 1991.



and miscellaneous expenses,” child care expenses (see Short et al. 1996), medical out-of-pocket
expenditures,’® income and socia security taxes, and child support payment. Our treatment of the
latter two elements differs between the two surveys. In the CPS, taxes paid are modeled in every
year, including the value of the Earned Income Credit (EIC) received. The SIPP collects
information on taxes paid in an annual tax module; we are currently evaluating these data to
develop atax estimation procedure for the SIPP. For the purpose of this paper, we do not
subtract taxes from income for the SIPP analysis.** Further, information on child support
payments are not available in the CPS and, therefore, are not included in the CPS estimates
reported here, but are subtracted from the SIPP resource measure.™

Descriptive Statistics: CPS 1996

Table 2 shows some basic descriptive statistics for the official money income measure
and the alternative National Academy of Sciences (NAS) resource measure in 1996 using the
CPS. These results are based on the incomes and resources of families and unrelated
individuals;"® dataare weighted by persons. Looking at average income and resources, it is
clear that the NAS measure results in a net subtraction (costs outweigh benefits) in the aggregate.
The result of our implementation of the NAS measure for 1996 is that average family incomeis
$37,573, down from $50,569 under the official definition. Median income is aso much lower,
$27,868 under the NAS definition, $37,992 under the official measure. The ranges of the two
measures are a so quite different, the NAS distribution being narrower, due again to the net
deductions in that measure.

Inequality and Poverty
Unit of Analysis
For our inequality analysis, we show results for persons (these include persons living in
families and those considered to be unrelated individuals), families and unrelated individuals,
and families alone. Our poverty analysis includes results for these same groups, but not for all

poverty measures. As noted earlier, the thresholds are based on consumer units; then the
thresholds for the different families and unrelated individuals are produced using the equivalence

° A fixed amount per week per working adult, not to exceed earnings, was subtracted. The panel estimate of $14.42
for 1992 was price-adjusted for other years.

19 These expenditures are imputed (see Betson 1997a, 1997b).

™ Our previous cal culations have shown that accounting for taxesin our standardized experimental CPS measure
increased the poverty rate by about 1.0 percentage point in 1991 (Short et al., 1998a).

12 Calculations have shown that accounting for child support paid in the SIPP experimental measure increased the
poverty rate by lessthan 0.1 percentage pointsin 1991 (Short et al., 1998a).

13 The Census Bureau definition of a‘family’ refersto a group of two or more persons related by birth, marriage, or
adoption who reside together; all such persons are considered as members of one family. For example, if the son of
the person who maintains the household and the son’s wife are members of the household, they are treated as
members of the parent’s family. Every family must include a reference person. Two or more people living in the
same household who are related to one another, but are not related to the householder, form an *unrelated
subfamily.” These unrelated subfamilies are excluded from the count of families and unrelated subfamily members
are excluded from the count of family members. Beginning with the 1980 CPS, this procedure has been followed.
Theterm ‘unrelated individuals' refersto persons 15 years of age and over (other than inmates of institutions) who
are not living with any relatives. An unrelated individual may (a) constitute a one-person household, (b) be part of
a household including one or more other families or unrelated individuals, or (c) reside in group quarters such asa
rooming house. Thus, awidow living by herself, or with one or more other persons not related to her, alodger not
related to the householder or to anyone else in the household, and amaid living as a member of his or her
employer’ s household with no relatives in the household, are all examples of unrelated individuals (Census 1995 and
Census Web page).



scale adjustment. Here we assume that a consumer unit composed of two adults and two children
islike afamily with the same composition. This assumption is supported by research conducted
by Johnson et al. (1997) who found there to be no statistically significant difference in the
median expenditures of two adult-two children consumer units and those of families composed
of amarried couple with two children.

For the person-level inequality analysis, we produce results with and without adjustments
for differencesin family composition. Specifically, first we conduct our inequality analysis of
the income and resources of families and unrelated individuals (hereafter we refer to this group
as ‘families’ unless otherwise noted); then we produce inequality indices using scale
adjustments. To account for differencesin family composition, we first simply use a per capita
adjustment that accounts for differencesin family size only. Then we use an adjustment that
explicitly accounts for differences in needs between adults and children and for differencesin
economies of scale within the family. For this adjustment we use scale adjustment factors
proposed by the NAS Panel (1995) and presented earlier in this paper. Implicit in these
thresholds is an adjustment for differences in prices across geographic areas. To capture the
implicit scales in the official and experimental thresholds, the value that we actually use for the
inequality analysis of income or resources per equivalent adult is the incometo needsratio. This
ratio is defined as the family income divided by the family threshold.

When the focus of one’ s research is the economic well-being of individuals, it is most
appropriate to allocate the income values to each person in the family for the person-level
analysis. Thisweighting results in the individual distribution, rather than the family distribution
of incomes and resources. We follow this procedure in this study. Then we apply person weights
from the income and resource datafile to produce population estimates. For the family-based
analysis, we use family population weights.

For the poverty analysis, thresholds, income and resources for different family types are
used to determine poverty status. To obtain the person level results, the data are person-
population weighted. For the families and unrelated individuals analysis and the families alone
analysis, population weights for these groups are applied.

Inequality Analysis

Given that the operations we perform to compute the NAS measure are essentially
redistributional in nature, we expect that the distribution of the experimental income measure
will differ from the distribution of the current income measure. The subtraction of taxes and the
addition of in-kind benefits are expected to be equalizing. However, the subtraction of medical
expenditures and work-related expenditures could be more or less equalizing. Therefore we have
no hypothesis concerning what the net effect of the changes taken together will be on the
distribution of the NAS income measure. In order to examine the aggregate impact of these
changes, we use the CPS data for 1996 to produce inequality indices using both the NAS
measure and the official money poverty measure.

Inequality Indices

The inequality indices that we use to examine the distribution of income and resources
across the population include the standard Gini coefficient (G), and three generalized entropy
(GE) measures with the index designation | ,. When « =0 the GE index corresponds to the

mean |logarithmic deviation (D), when o =1 to the Theil coefficient (T), and when =2 to half of
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2
the coefficient of variation squared (%] ; « iscalled the ‘income share-distance’ parameter.

The formulae for the different indices are given in equations (3a) through (4d) below.
Here we refer to persons; however, the analyses could be done for families or other groups of
persons aswell. In each of the equations, y; is the income of thei-th person, y is the mean
income, and n = the number of observations or population size. The Gini index can be defined as
in (3a) or (3b) below. For equation (3b) an ordered vector is needed:

an_}i Sly -y (38)

i=1 j=1

14 [3] _ {é}i(n vty (30)

n nvy iz
The GE inequality measures are given by the following formulas:

Ia(y,n):#zn:[(4] — ] a+#01 (49)

no(e-1) =Y

|,=D= [%jzl: Iog(y;yi] (4b)
I, =T= (%)Z:‘ (yTylj Iog(yTyij : (4c)

Thus I, Cz=i"{(4] —} . (4d)
2 2nI|\Y

The aversion parameter reflects different ‘ perceptions of inequality,” with lower values
indicating a higher degree of inequality aversion. Changing this parameter aters the way income
differences in different parts of the income distribution are aggregated. The more negative
(positive) is the parameter, the more sensitive the index is to income differences at the bottom
(top) of the income distribution rather than at the top (bottom).

Standard errors are produced for each measure using the methods specified by Kakwani
(1990).* For al measures, we use population weights and account for the complex sample
designsin the CPS and SIPP by using a sample design factor to adjust the standard errors.™

We produce this set of indices in order to examine how inequality is affected when the
same information is being weighted differently in the aggregation process. The Gini coefficient
isresponsive to transfers based on the ranking of persons by their incomes, and for equi-distant
transfers, is most sensitive to transfers at the mode of the distribution. The GE measures are
developed by considering the relationships using an axiomatic approach in that a set of desirable

4 The Kakwani approach assumes that the inequality indices are computed on the basis of independently drawn
random samples of households. Since we compare inequality indices for the same families, for example, and
examine whether the indices are statistically significantly different, we need to modify the t-test to account for this
fact. However, using the formulafor uncorrelated data for the correlated data that we have here resultsin our
applying a more stringent test to the data than 